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(54) CDMA&ffiig^vXxAfC^t*^^ 
"(57)"JKftl . C ~y 

• IKS] -fryv/-fe^^«cio-Tttffl^Tte4fflKtt»* 5 
C D M A»naft * A lc*5 It 5 ir/u/ir * * 

i vm «»a*t***5 <t i/sifi ass t a^s i * 

■«»»4:»»»lC«*iL (^fy^Sl 1) , &W)m* 
5 UfyT'S 1 2-S 1 4) o £»SW:±9<0*JBfc 

o^sftm^ t a> t *>ra \z s^-rs mm 

0»OfflKft»t*«1-5 (*^*7S 1 5) . 



S1 1 



-513 



S15 



(2) 



ftfflW-l 0 - 2 8 2 8 2 



5»lMJfc#U gir/i^ir^&^U^TO 
#Hgir/u/ir * (co^Tir/v/ir £ * S^flMJ'srffi* 

fcMfcU 

Mfcffi* J: p» aft £ ix*:T 9 *>*JB«» 

£ »»lHl«|0^.iStt* * £wfc£#&fc1-£CD 
M A^Sbiiff > * 7- J* » Z> ir /u/ir * * ^J^fc <£ . 

[ft 3 ] tt/N v K^-/<(OiB»S:«* L fc 

«tU • 

6JB**flF«r8taH-5 r fc fc1"5 C DMA^Siii 
Tir/u/ir ^ ^SOffiffl prffi4ffl«*»Sr«» U 
B»JBf±»»JB^>'K*--/<**fii(i**bfcfc**c. ^ 



6/Bft*»«:**"*-5wfcS:#fRfc1-5CDMA»»a 
« r A tc It 5 /u/ir * * JpJ J: t/JD 

± D *j J: 9 "C±a« «*#*i6^&5fl«t»*#* 

^ * x ±a« «a fc s a mmw s w fc- 1 

fc f 5»#3B 2 ftV^ t 4 <0^f iftMCK* OC DM 
A»»a« ->^r^l:fc It 5 ir/u/ir 9 MJEfe i ffl . 

WI#I6] SttASBtt. iir^/-t^^fc«tu?-r 
^TCDglgir/u/ir * * ^ttJI^ffifcJBKttW Srir/u/ 

■fe^#»iia«i-5ia**afc," eiftJioETMA' . 

/-t^#rt«c«EB-J-S»»JB»c»L, Z&, gir/u/ir. 
^^^J:0i-^T^^g-t/L, / /-t^^|coVNTir/u/ir 

ir/u/ir^^^lcSa-TSgS^afc> 8E*«^a«cW 
o v >T co^M^gif ^"</^ % i~^<X <D± 9 $ \z 

ov^-cjHjEi-sws^ftfc, iow«»jiHca<5v^r«E 

gir/u/ir ^ ^ 4 ^ ^ IH«)»ff ttRSrWJE 

-J-5*M£*»fc $r^-T5 r fc SrWIKif* C DMA» 
a« x a tc*5 it 5 Sife^^g fc 

•feyu/-fe^^rt«caEBr5»tt»fC#L. gir/u/ir^ 

aift-j-sw^afc^su 

^K^ggfi, #t>ftitt^iWE«DflMI«:T»a«1: 
5g<f#Sfc, «ESfS**-CS«L*:ftB*^/-t^# 

^fc, «*ffieR^IR. ftB-t/u/-t^^rt-CttJiar 

L T ii&ih o 3M£ fc £ W U 

S%^SB». ± ^ 045-« j6«»o±Sff«* SriWSr 

i/^x, »ft«fc^wtcss!«r5»asiioHtt»fftft 
*i-s«»«»*fi*a fc z^i-z - fc fc f a c 



(3) 



0- 2 8 2 8 2 



D M A^Biifl r a tcis tt o gifc^B £ &B^g 

So 

.5tSity§£^ Lt/^ K*-'<5fcSSW§Kafcr*"*a*D 
^at«r*TU 

wmafrwrrsajs^ai. WEa*n*aa»e>a»s 

.»tttS1-4»«»»*r*2E1-5«JS»»ftS#ai fe 

i-5iE«*at. esia«oETo-fe^/-fe^^rt-eis 

at. "Kiwsjs*fes»»»cisto-i-saft^at'«:«- 
*o±a««*o*w»**femEiifc#aTafc*n 

icWLTftftirSW^afc^L. 

ct t/B9E«*p^aT-«*D s nfc*fl8»»fi«>± 

■«r«tJE1-6JH*»W*3B*a t w fc frttflt 4 f 

£ C DM A»»a(f T A lC:fc»t SSftJSSB 4 &B 

/l)^Bo 

1-5««tt*o5*), ±9fcov*T±g«*Atfft«-e 
fcSfflfcttfffcftfc+a^afctf-*-* - 1 *»« 1 1"* 
B#B 7 4 ^ L 9 *H *-f*u&»fc SfiOCDM A&Baff 

[000 1] 



(»T. cDMAmtto) #as>sBa« 

[0 0 0 2] 

[^3^coa^] ^(DCDMAf^y>y^lilIy^ 

[0 0 0 3] LfrLK&b. aDA#»^4^*yTT 
II. 5/*yA©«Hfc***U EB?*Mttft**^ 
4<1-6&5* S S>*. £©J:5fcittarft*%*U KB 
"f5»Ki»»«:*4 < .Lfcifrfrfctt. •feyu/ir * * lc J; 
oT«/l^tt4JB««***45 w t Ic4*„ 

[0 0 0 4] SeSEOCDMA^Bafti/^r-A-Ctt, 
■MBttfrfc A*/* * ? Tttfl^F pJt64JB«»*«:B« L 
T ^4 ^fc . »»HW-fc A*/* * * icsmt- 5 
HK*Wfe»ffft-fe^/-fe^^^EBLT^4v^Rds' 
%£L?5 e »fr5fcir /U/-fc * * K !«: O p] 

tflSSff^oy hf-ir*^*s?5rtEt4i'rifcft, » 
B»li*fcA'/-fc * fO&ftZik&i- 5 r 4 ds-ct 4 v \ 

[0 0 0 5] -2k *S 
«[E]^o D a ± 9 *5 J: l/T 9 /CTgMW t /Jn $ v > 

»*«re#6tf, TUOT^^itt^BWCtd^iB 
ST#T, ^yc^S}^^SB(ci:o-C^4 , 9, ftrfltt" 
ticKB-t;5. *^c; ^«"^»Ba« tr^lc*5»t6 
tr^. «itf*a:flr«. ^aif 

«4ifOS8^Sr%«1-5t. ±9iTDfc-CT#«*ft 
*4*»*t45^4:^**e)ixSfc» v T9^*tt^j 
oa'JSH^-C*)5. ^ot, »BS»C*JV^-C«EH-tr^ 
/* ^ # •Cttffl^ItB4»»*«fftK:T 9 T j^m^^S'JS 

[0 0 0 6] L^L4* 5 e>, »B»tta£H-fe/u/-fe.^ ^ 
T««^H64H»«»*BKLTV^4^fc*. ^KSc^ 
S«c±g««*SrjBHEi-5ri:*-C#4v\ ^ofc^ 
tc, ^B^fi^iblvftS-f^TOfflifittff^o^T^: 

«»W*-C»ffrsri:lc4D, ^B^O*^?rSS* 
tcii*£-£SC4l;:45 0 
[0 0 0 7] 



[0008] TSPm^^ftt/j^v^JBKikisfca 

* ±SfSm* «: 6 i t ^ "C * 4 v ^fc ^ 5 IB JS 
[0 0 0 9] Sfc, Z(Dtctb\z^ »BJBtt*ifeli*5 

[0 01 0]'#«Wtt, ±IE«caj*TttS^fctC0-C, 
[0 0 11] 

[0012] a*3Hia«^*«^jc*>o-ctt, x»b 

[0 0 13] «*5 2Ett^*5BMtt, X«AdS 

ftrttfcjmEWtottfW^fcaiSL. S*ftB-t:/i'/-fc 
ttBtf£*fflCM4>B. fiB-fe/u/-fe^^rt-ett«^tB 
Tii^P L > X*6/9# g JB-cB* LT^*± 5 



I »BB¥ 1 0 - 2 8 2 8 2 

©*B*ft»©±S««*B*B*;flv*T, »1hfik<D 

[0 0 1 4] B*35 2ESRO*«?B^fcoTtt, g%/§5 

U »»Sli^%S^ t t J tcSj!kaEB-fe/U'/-fe^^rt-C(£ 
ffi^B*flttft»o±S«mafcB£U *#««aco 
B, *Oft«f»iS§ISr*»JBJCii*D.L, gife^lig^T- 
L T ^ 5 ± 5 S«fc«co±g« «a BSfflE t & 

ffifcffi^T, »BJK^on(ciK£i-5BjR(s]JROBSft 
[0 0 15] !»*^3Etto*J6P^il, 

o£Ji] «ft»(0±gfStt*"B3Ett*J J: VflrESfci $ tifc 
*BttB:»*o^S««*W*BJc*^^-cBB[aB«: 

[0 0 16] »*S3E«0*36^«CfeoTtt v »»JBl 

wt i B -e»J l r ir \i ± 9 ^^ii iS^^^±gif «A 2»j 
^«*J «t IHuEilfcJ $ tifc#B*ft«fto£Sff «*B 
7EB^*^^rBBEBtR7^6BB*#is:R*i-'" 

[0017] »*«4Etto*«5r1tt-, 5*«* 5 ifiTO. 

Jl&ft»«:«fcJL, ^ftS^'ffiJEaSiS^I-^TOB 

4r^roBftfWo±S«VJ*ra*B3EL. ^ffl^ 
B*«r'aEHSBlcii*bLr*5*, SUBB^BBO/nV K 

«^«tt1-^T«)B**»o±ft««Ao*»fB?BB«r 

SJftB i« a » -eas l r ^ a ± b o#b o ±s« 

«*WSfflto-J:VWEa»$ixfc#BjfiftWS<o±S« 

[0 0 18] n*«4ESo#BBlc:feoTfl..XttB 
tt»»B(cB«*A^/'fe^^«)B»***rfB*it. 
•Ba«to$ixfcBBft«o±SffBA«:SftB£t. B 



(5) 
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[0019] tt BI*aS5E«0#«Mtt, »**2 

•«rKZEr*«*»»Ol»IE»k^ftv^r. ±9ft£tf 
T 9 tfftfiT- fe S HiS»« * s B - T- fe 5 8 

■*lctt, RMSSiL, ±9ftJ:trF9-C£3:«»a 
dSft«-C*5«»ft*i5Jl4o»*ICtt, ±9ft£tfT 

[002 0]' H*asiBto«J!i:fcottt, SMS 
**rK361-5JB*«»i:LX, ± 9 ft £ tfT 9 T±£{f 

*>5ffl«t»Wi5'«tt5»&»cttJ ±9ft£UHF9.*iv£ r 

co9^>. ± 9. i- o ^ r a* ais "c *> s n 

[0 0 2 1 ] JEJC, H#Jj6E«<D#*S/|fi, S%J9% 
g-fe/u/ir^^ft^tZ-r^ro^S-tr^/ir^^ 
-CttJB ^Jfe ft A ttft* £ ± ? * % fc ear 5 ten 
*at. es*«OlfiToir/u/-fe^^rtlc:ftH-r*» 
ft«lc*tU Sft. gir/u / /-ir^^ftJ:t/-r- < T<^^S 

«:*U VIUHKiE* 1 . IWE«»#aa»&**SjftfcJB 

■ ± ? * [cov ^xmfet * ns^a t . ^ QajKissfcs 

[0 0 2 2] H*«6E««)*»WlCfcoTtt. 
tt»»««ce-fe/u/-fe^ ^ftit/l-^TOgSJS-iryu/'-fe 

[0 0 2 3] B*«7E««>**Wf4* S*MHS«#. 
S ir/u/ir * * T?{£/8 MMFfcBttT ft E«* 

«IC»U S-fe/i'/'fe^^Tffiffl B lBl4fiR»»SrSuE 

Ett*a*»bK^asuT«*Qi-^«»^at«:Wt, » 



HASt*. st,$it«»»«cl9E«*DW«S:^*a«-*-S 
Sff^at, K$«^a?SffLfc£Blr/i'/-fc**? 

at. «*itsttoe. «£H*A'/*^*rt-ctt«*ji6 

Ta&tfta*D^afc*ffU SttASt*'. ±9o* 
««ft*o±g««*SriBKroiHS#a4:. KiHS¥ 
aTi«SLfc±9©*»**1IF«>±Stttt*ai!IE«*JJ: 
t/WEii*D*a t £ 9 JMWBd* <biifcj J ixfc T 9 eo*JB- 

[0024] B**7E«©*»w»ciborrt, Sife^ 

a-fe/v/* * ? -CflWB ■IIB4J«R*Hff £«*o 

[ 0 0 2 5] «*S8E8(0**5Blj:; 
K±— ^oeBSrWfeLfct 

o ^Tfg^ ic m^? SJSi" 5 S'J^^a 
t, ttajK»«Sr^>Kd--^5cSi6»fe^tt/>^K 
^"-/<5feS»«<wii4oi-5iife»^at«:«:L. ^> 'K* 

■JE+smUE^ai, «FEil»#aA»baiffl*ixfc#J> 

•t^r^^t-r^o 

[0 0 2 6 ] H*«8E«E<0#*?SJCfcoTtt, ^IfaJRt 

T v n 5 ± 9 o*HK»W^±S<f «*iW£ttft i'tf IWE 

[0 0 2 7] M(c. tf*5 9Ett^**98tt, S»«» 
Ott«^«ftJII*WIF«:Etrr6E**afc* »u 

oET©-fe/u/-t^^rtr-a«UTv^»ttsi-»L, 

fl^Itt4JiJS»*«rttEE«*a*»&tt*HlLT«*Br 

5**D*at«r*L, »»»M**ira«»*a*&* 
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»B8¥l 0- 2 8 2 8 2 



iB»*«Ta» £ ftfcWffiftBEtt** b * 9 B t r, ^ 

•^taysrsaBEfjai:, *«:e*sr»£tfca!i* 

SU £«T Id r **jtg[°];$ «r-StSr £ Ml £ 
[0 0 2 8] »*!9K*0*«WlifcoTtt, g±&^ 

tfGIH) $ ixfc 4 # SJfiStt^N v K*- '<3fcSift«-e 

[0 0 2 9] «*5l0'E«W*JSStts »*I7 41^ 
L 9(OV^-fix^Etto«I^Jci3^r, fiuE/S&3S*ife 
J£^&& Jt 9 '*5 J: tf-T 5 r£S««A#*e r 5 ffljfi' 

[0 0 3 0] H*gii oEtt^*j8Wic*ortt; mm 

0i»Sria:Si-6««ft*i:LT, "± 9 * J: T 0 T£5t 
JHtt»»r£a«U ±9fcJ:tfT-9r££{Stt^tf*ig; 
«x-0J?r*O*J:.9 *'h£^g«*aS:*r5fflttft 

[0 0 3 1 ] 

OJgffifco^rttWr*. 

[0 0 3 2] Hl'daJiT/fa^rt, -tix-Plx**Wo— 
2fS^^ icffi S C D M A »»a« •> ^ r A »C *5 »t 5 -fe A'/ 

[0033] ia i [ZTF+mmmmmit. &w>mfrt><Dm 



»"^bW«*rtiSS»fi[aB2 3, fiftIsIK2 5fc#t 
xmi^[H]SS2 7£iJfc*t$it, ::t«3-f^K: 

^ttttfe <t wa*oan*5fi ^jxs,, ■ sm $ nrcfs^n 

[0 0 3 4] Sfc, R*®^?>S«fi«^oeSfS#IS, 

3 3rff*ffc**U CHE1K3 5T-«EB*SJ:tftt1S 
3-7KJCJ:-6tt*K««:Jte**fC^b, »fSIII»3 .7*5 
£tttzi§:#IH[E]B2 3^Ltr>ft2 ia>-t>9ttJn 

[ 0 0 3 5] MflPIsIK 3 1 KttEttEK 554 

/•fc**tSlc:EttU ^fcSJSEKS 7f*±9o*JBfc 
[ 0 0 3 6] (g]2(^-r^®3^g^l^ S^A^^S 

fe<&«*f*a££#SEEiB3, gfssKs t^traBS 
va«f©am* s fttoi>5o «ws^feft#*i«^b[H]» 

fBO«i«»rt:fW»EIB.l fiSHS*!*^:^ 

[0 0 3 7] £/c. y^7x- ^t^cd^ 

F«*4ifoeHMt»tt, $'J#PIeJB l l a»S>o*MMS* 
fc tt> icw^fkiEiKi 3«c««Sh.rw*fb*ti. XB- 

*»6SjftjBjc» trans 

[0 0 3 8] MVIilBi l liittE*[H]tt5.i*3J:t5aiJS 

Mz&m j tfr/±f ?&£xf't'<x<omig±ji'/±?* 

rttffl^tBtt/Sttft»*1r^/-fe^^»^E*t, 

[0 0 3 9] «±<o J: 5 Jc«iS*tt5S*gS»i3«ti; 
»»J»««*r*1-*CDMA»Kia«->^^A«C*5V^ 

tt/i-^r©*A^/lr^^T«*oJB***«:««t, 
f ^roir/u/*t^ ^r-t-^rojaftftff^ftjso-fe 

erSff LT, -fe/u/ir^^*JSS:*T5J:7«c:^orv^ 



(7) 
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& \ ft) A#&£)'> 4 V ^ ]) T lC3o It 6 V* T A OgSHfc 
erB*fca?)IC, COi 54*- U 70"fe/u/-fe^^icES 
1" affltt#»tt:'>4< Sit. */u/-fc**fc£o-C«ya 
^te4JBfcS«#R4o-0*6. *LT, CO<t9lc€- 
■feyu/-fe * * IC J: otS4 *«/S^fg4HK?Wff*:#*& 
JSiiBBL 1-4fc*>E«LT^4v\ 
[0 0 4 0] 

■t.^^«IClE*LT*5 9, wOEt8LfcJHi£&«£8i* 
BUT, ^gi^c0i£TOir/U/ / ir^>^{c^ES'r5^ 
■WSfc»LTff*flsEIB3 3, RHS»3 5 % &{I(e)B 
3 7, ££#g£[EJB2 3^LT7yft2 l^baJHS 

[0041] ^oate^^-r^ro-fe/u/ 

B*3, g«0K5, SWEB7. a-Wk0B9«r^L*C" 
MSPBB'l 1-CSfSU, E«EIB5 iKEIS-fa. -t L 
#ttAtt, wOE*LfcA««**&, -f^T^-tr 

SrfflSSBS 3T9JS1-5. wO»J^*»c:S^v^-C % 

* * ^ffiHir/u/ir ? * t W^ixtf J: ^. 
[0 0 4 2] 0 311, #«W©teO*«»«0ttS«:» 

[0 0 4 3] El3tCfcv>T, IftgttET^Wt^ 

*a»;:£b+*#»ak:#l-c, a-t/u/-t^^-e«e« 

?TtS4fl«ft*«:EttEIB5 5a>bR*fflLT**Dl-5 
Ury/S 1 D o S«H36»e>«*D$*tfc 

5 l»CE«1-6" y7S 1 2) a LX + 9HlAfi 

^-C^aOSr* Ur^S 13). 
[0 0'4 4] &SbAl*< ^fy/Sl 

^^S 1 4) p S«S«li, a«-cjii*L-cv*s±9o* 

S 1 5) 8 



[ 0 0 4 5] 1411 *«W<0MKteO3!fiigffiO*ig 
[0 0 4 6] @4lCfcl>T, &S!)Att, /n>K*.-/<C0 

2) o 

[0 0 4 7] /n> K^-'^SifeAH i AT-fflfcLT 
(^f y/S 2 3)..'. 

[0 0 4 8] B 5 H **W©M©3tfc»tt*«SfcS* 

jt a»« t ■»» a t org kiss: s ft* *i»iH]*iojs 

<DXhZ Q 

[00 4 9] B 5 IC*5V>-Cv Sa«»i, IBTO-fe/u/-ir 

ft»«r«*DT|-6 Ur^S 3 1) . 

MEL (^T77'S3 2) , w(Ofl"JS)B*S:S*A^ii 
*0tTfe< UfyT'S 33), 
[0 0 5 0] SttAtt. »B««)^> K*-/<Jft«IBIfcS 

^)c7)ggfaiJ^{i$ra^1-5 (^ryyS3 4) e K 
^^SfStt^iHSffl^i^^y^S 3 4T-iifc3£ft 

/]>$< 46 J: 5tc*St5 (^f^S3 5) 9 
[0 0 5 1 ] S6r#ffilt, ±5SLfc«-HlB» 



(8) 



<RfHB¥1 0 - 2 8 2 8 2 



'.[0 0 5,2] H6fl*ttlC±9 tT9 0#fflK»F 1. 
F2, F3?r/TL, StttlC^SffS^^a'J^MSr^LT 
1^5. ±9 iTDOF.l . F2, F 3tt|pl-i:H«»-e4 

[0 0 5 3] Bern ±9**tfT9©aMfc»i'L 
t^tlFl, F2, F 

^.$^^^ill(H3iScoM3^&^^ LTT8Ml*tf*ffii:4 

% v ^^g^ff^ fctf e ftiSk $ *u4 
v\fc 5l:4ot^5, t4fe*> v T9^/li£»^K:fc^ 

[0 0 5 4] ^7t, ±9teJ:WT9"C±ftfflr«**W# 

»«tt»#a«£ix5£iK:4Sa^ H6TttH*fct 
•«©»«ft»tt4i\ ±9*5JttfT9T±3: 
««^is*teT-fc*Hifi»**sR<c.5«^ictt. ±9 fc 

[0 0 5 5] ±9"©±S»«*is*ffi:0/Bifitt»S:a« 

©Mf6*JM>a*fc4afc*, ±9*>*flMtAttT#S 

< rSi&^fcSo tot, »»«o/<^^y. 

— t-tr^^SrH5«ctt, T9 £ 9 t>± 9 
[0 0 5 6] Sot, BBOWCtt; J9«»F2ttj3f£ 
1, F 3lCJ3^T±9"ri/(lttftF I', F3C9?*>. 

it $ ^ f 3 tfrnm $ *i5 - 1 k 4 

[0 0 5 7] 

[0,0 5 8] *fc, **WJc«t*vtf, S»«li»»^jc 

li^^S:tt I 1 3 ^^^Siryu/-t^^rtT^^4^ 

grfflJ^I & K«WB Icii^o L. S Jft JStt ^T«LT^ 
5±'9 w#Hi6ft»^4Sff i»IWB*»e> a 
feiSixfcT9 0*HK«#o±S««^flI£fflfeffli.v 



[0 0 5 9] H\z t fcftWfciJUf, »BJBtto>K*- 
/<5fcS«Sfllwa» L . ^> K*-/<ftS*JBtt g ^T*«'J 
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ENGLISH TRANSLATION OF JAPANESE LAID-OPEN PATENT 
PUBLICATION NO. 10-28282 (filed on July 12, 1996) 

[Title of the Invention] 
5 CELL/SECTOR DETERMINATION . AND FREQUENCY SELECTION 

METHOD , BASE STATION DEVICE, AND MOBILE STATION- DEVICE IN 
A CDMA MOBILE COMMUNICATION SYSTEM " 

[Abstract] 

10 [Objective] To provide a cell/sector, determination 

and frequency selection method, a base station device, and 
. a mobile station device in a CDMA mobile communication 
system that enable the proper detection of the transition 
of the cell/sector even when the available frequency bands 

15 vary depending on the cell/sector, and the selection of a 
frequency band that can keep the interference electric 
power to a minimum. 

[Solution Means] The base station informs the 

mobile station of the frequency bands available in its own 

20 cell/sector (step Sll) ; the mobile station receives the 
above information while still waiting for the connection, 
iteratively measuring the total reception electric power 
of the frequency bands available in its residing 
cell/sector, and, upon connection of the call , notifies the 

25 base station of the latest total reception electric power 
measurements of each of the frequency bands available in 
its residing cell/sector (step S12-S14) . The base station 
determines the frequency band establishing the wireless 
circuit between said base station and the mobile station 

30 based on the total reception electric power measurements 
of each of the. uplink frequency bands and the notified total 
reception electric power measurements of each of the 
downlink frequency bands (step S15) . 

35 [Claims] 

1. A cell/sector determination and frequency 
selection method in a CDMA mobile communication system, 
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characterized in that.: 

a base station iterative]. y informs a mobile station 
residing in its cell/sector of the frequency bands 
available in each cell/sector for its own cell/sector and 
5 all the adjacent cells/sectors; 

said mobile station measures . the desired wave 
reception level of a pilot channel, which is a carrier for 
determining the residing cell/sector of said mobile station, 
of one of the frequency bands among said frequency bands 
10 available in each cell/sector for all the cells/sectors 
informed by the base station; and, 

determines the residing cell/sector or the 
transition of the cell/sector of said mobile station. 

15 2. A cell/sector determination and frequency 

selection method in a CDMA mobile communication system, 
characterized in that: 

. the base station informs the mobile station residing 
in its cell/sector of the available frequency bands in its 

20 own cell/sector; 

the mobile station receives said information while 
still waiting to be connected and iteratively measures the 
total reception electric power of the frequency bands 
available in its residing cell/sector; 

25 upon connection of the call, the. mobile station 

notifies the base station of the latest measurements of said 
total reception electric power of each of the frequency 
bands available: in its residing cell/sector ; and, 

the base station determines the frequency band that 

30 establishes a wireless circuit between said base station 
and the mobile station, using the total reception electric 
power measurements of each of the uplink frequency bands 
measured at its own station and the total reception electric 
power measurements of each of the downlink frequency bands 

35 notified by the. mobile station. 



3. A cell/sector determination and frequency 



selection method -in a CDMA mobile communication system, 
characterized in that: 

upon the determination of a handoff initiation, the 
mobile station measures the total reception electric power 
of each of the frequency bands available in a handoff 
cell/sector based on the information on the frequency bands 
available in the adjacent cells/sectors notified by the 
originating base station; and, 

notifies a handoff base station of said measuring 
results via the originating base station; and, 

the handoff base station determines the frequency 
band establishing the wireless circuit based on the total . 
reception electric power measurements of each of the uplink, 
frequency bands measured' at its own station and said 
notified total reception electric power measurements of 
each of the frequency bands. 

4. A. cell/sector determination and frequency 
selection method in a CDMA mobile communication system, 
characterized in that:. 

the base station informs the mobile station 
communicating in its cell/sector of the frequency bands 
available in each cell/sector for all the adjacent 
cells/sectors; 

the mobile station iteratively measures the total 
reception electric power of all the frequency bands 
available in each adjacent cell/sector for all the informed 
adjacent cells/sectors and notifies the base station of 
said measuring results; 

upon the handoff initiation of the mobile station, 
the base station notifies the handoff base station of the 
latest total reception electric power measurements for all 
the frequency bands available in. the hand off base station; 
and, 

the handoff base station determines the frequency 
band establishing the wireless circuit based on the total 
reception electric power measurements of each of the uplink 



frequency bands measured at its own station and said 
notified total reception, electric power measurements of 
each of the frequency bands. 

5. . The cell/sector determination and frequency 
selection method in a CDMA mobile communication system as. 
claimed in any one of claims 2 through 4, characterized in 
that: 

a frequency band with the lowest total reception 
electric power in both the uplink and downlink frequency 
bands is selected in said determination of the frequency 
band establishing the wireless circuit, if such frequency 
band exists; and, 

a frequency band with the lowest total reception 
electric power in the uplink frequency band is selected 
among the frequency bands whose total reception electric 
power measurements are below a predetermined value in both 
the uplink and downlink frequency bands, if the frequency 
band having the lowest total reception electric power is 
different for the uplink and downlink frequency bands. 

6. A base station device and a mobile station device 
in a CDMA mobile communication system, characterized in 
that: 

the base station device is provided with storage 
means for storing information on the frequency bands 
available in each cell/sector for its own cell/sector and 
all the adjacent cells/sectors, and informing means for 
iteratively reading from said storage means the information 
on the frequency bands available in each cell/sector for 
its own cell/sector and all the adjacent cells/sectors and 
informing this to the mobile station residing in a 
cell/sector covered by said base station; and, 

the mobile station device is provided with 
accumulation means for accumulating the frequency bands 
from said informing means for each cell/sector, measuring 
means for measuring the desired wave reception level of one 
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frequency band in each cell/sector among the frequency 
bands accumulated in said accumulation means, said 
measurement being made for all the cells/sectors, and 
determination means for determining the residing 
5 cell/sector or the transition of the cell/sector of. said 
mobile station. 

7 . A base station device and a mobile station device 
in a CDMA mobile communication system, characterized in 
10 that: . 

the base station device is provided with storage 
means 'for- storing information on the frequency bands 
available in its own cell/sector, and informing means for. 
reading the information on the frequency bands available 
15 in its own cell/sector from said storage means and informing 
this to the mobile station residing in a cell/sector covered 
by said base station; 

the mobile station device is provided with reception 
means for receiving said information while still waiting 
20 for the connection, measuring means for iteratively 
measuring the total reception electric power of the 
frequency bands available in the residing cell/sector of 
said mobile station received at said reception means, and 
notifying means for notifying the base station, upon 
25 connection of the call, of the latest total reception 
electric power measurements of each of the frequency bands 
available in its residing . cell/sector ; and, 

the base, station is provided with measuring means for 
measuring the total reception electric power of each of the 
30 uplink frequency bands, and frequency band determination 
means for determining the frequency band establishing the 
wireless circuit between said base station and the mobile 
station, using the total reception electric power 
measurements of each of the uplink frequency bands measured 
35 at said measuring means and the total reception electric 
power measurements of each of the downlink frequency bands 
notified by said notifying means of the mobile station. 
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8 . A base station device and a mobile station device 
in a CDMA mobile communication system/ characterized in 
that : 

the mobile station device is provided with measuring 
means for measuring the total reception electric power of 
each of the frequency bands available in the handoff. 
cell/sector based on the information on the frequency bands 
•available in the adjacent cells/sectors informed by the 
originating base station upon the determination of a 
handoff initiation, and notifying means for notifying the 
handoff base station of said measurement results via the 
originating base station; and, 

the handoff base station is provided with measuring 
means for measuring the total reception electric power of 
each of the. uplink frequency bands, and frequency band 
determination means for determining the frequency band 
establishing the wireless circuit based on the total 
reception electric power measurements of each of the 
frequency bands notified by said notifying means. 

9 . A base station device and a mobile station device 
in a CDMA mobile communication system, characterized in 
that: 

the base station device is provided with storage 
means for storing information on the frequency bands 
available in each cell/sector for all the adjacent 
cells/sectors, and informing means for reading the 
information on the available frequency bands of each 
cell/sector for all the adjacent cells/sectors from said 
storage means and informing the mobile station 
communicating within a cell/sector covered by said base 
station of said information; and, 

the mobile station is provided with measuring means 
. for iteratively measuring the total reception electric 
power of all the frequency bands available in each adjacent 
cell/sector for all the adjacent cells/sectors informed by 
said informing means , and notifying means for notifying the 



base station of said measurement results; wherein, 

the base station is provided with informing means for 
taking out the latest total reception electric power 
measurements of all the frequency bands available in the 
handoff base station and informing the handoff base 
station upon the initiation of the handoff of the mobile 
station; and, 

the handoff base station is provided with measuring 
means for measuring the total reception electric power of 
each of the uplink frequency bands, and frequency band 
determination means for determining the frequency band 
establishing the wireless circuit based on the measurements 
from said measuring means and the total reception electric 
measurements of each of the frequency bands informed by said 
informing means. 

10. The base station device and a mobile station 
device in a CDMA mobile communication system as claimed in 
any one of claims 7 through 9, characterized by: 

having determining means for determining a frequency 
band with the lowest total reception electric power in both 
the uplink and downlink frequency bands, if such frequency 
band exists , or determining a frequency band with the lowest 
total reception electric power in the uplink frequency band 
among the frequency bands whose total reception electric 
power measurements are below a predetermined value in both 
the uplink and downlink frequency bands, if the frequency 
band having the lowest total reception electric power is 
different for the uplink and downlink frequency bands. 

[Detailed Description of the Invention] 

[Technical Field of the Invention] 

The present invention relates to a cell/sector, 
determination and frequency selection method, a base 
station device, and a mobile station device, in a code 
division multiple access (referred to as CDMA hereinafter) 
mobile communication system, capable of determining the 



transition of a cell/sector and of selecting an appropriate 
frequency band for the wireless circuit when the available 
frequency bands vary depending on the cell/sector. 
[The Conventional Art] 

In the CDMA digital mobile communication, system 
according to the conventional art, all cells/sectors use 
the . same set , of . frequency bands, and in each of these 
cells/sectors, a pilot channel (i.e. a perch channel), 
which is a carrier for determining the cell/sector of the 
mobile station, is provided for each of the frequency bands . 
In this way, the mobile station can receive the pilot 
channel of an adjacent cell/sector using any one of the 
above frequency bands, and can determine the cell/sector. 

However, in an area where the number of subscribers 
is limited, the number of frequency bands will have to be 
reduced from an economic standpoint. When the frequency 
bands established in a cell/sector are reduced for economic 
reasons, as described above, the available frequency bands 
will vary depending on the cell/sector. 

In the conventional CDMA mobile communication system, 
the mobile station is not cognizant of the unavailable 
frequency bands in each cell/sector; therefore, the newly 
transitioned ceil/sector may not be provided with the 
frequency band that the mobile station is to receive for 
determining the cell/sector. Since the new cell/sector is 
not provided with the pilot channel for the above frequency 
in the above case, the mobile station is unable to detect 
the transition of the cell/sector. 

As for the frequency band of the wireless circuit that 
is to be used, a frequency band having the minimum 
interference electric power in the uplink and downlink 
frequency bands should be chosen so as to optimize the 
quality of the wireless circuit. The uplink interference 
electric power can be measured at the base station, but the 
downlink interference electric power, which varies 
depending on the position of the mobile station and changes 
with time, can only be measured at the mobile station. Also, 



taking into account the anticipated realization of 
information services, .such as of stock information, weather 
forecast information, traffic information and the like, the 
uplink and downlink interference electric power level may 
be asymmetrical, thus necessitating the measurement of the 
downlink interference electric power. 

However, the mobile station is not cognizant of the 
frequency bands. used in its residing cell/sector, and is 
therefore incapable of measuring the total reception 
electric power of each of the frequency bands. The mobile 
station can measure the total reception electric power for 
all the potential frequency bands, but this means that 
measurements will be made even for the frequency bands that 
are not actually used,, resulting in the meaningless 
increase in the load of the mobile station. 

[Problem to be Solved by the Invention) 

In the mobile communication system according to the 
conventional art as described above, the mobile station is 
unable to detect the transition of the cell/sector in a case 
where the new cell/sector is not provided with the frequency 
band that is to be received by the mobile station for 
determining the cell/sector., due to the fact that, the 
available frequency bands vary depending on the 
cell/sector. 

Also, since the frequency band having the lowest 
interference electric power is selected, the downlink 
interference electric power, namely, the total reception 
electric power , needs to be measured for each frequency band 
available in its residing cell/sector. However, the 
mobile station is not cognizant of the frequency bands 
available in its residing cell/sector and is thus unable 
to measure the total reception electric power of each of 
the frequency bands . 

Consequently, the mobile station can measure the 
total reception electric power for all the potential 
frequency bands, but then frequency bands that are not used 



will also be included in the measurement, resulting in a 
meaningless increase in the load of the mobile station. 

The present, invention has been developed in response 
to the above-described problems of the conventional art and 
its object is to provide a cell/sector determination and 
frequency selection method, a base station device and a. 
mobile station device in a CDMA mobile communication system 
that is capable of properly detecting the transition of the 
cell/sector and selecting a frequency band which keeps the 
interference electric power to a minimum, even when the 
available frequency bands vary depending on the 
cell/sector. 

[Means used to Solve the Problem] 

To achieve the above-described objective, the 
present invention according to claim 1 provides : a base 
station that iteratively informs the mobile station 
residing in the cell/sector covered by said base station 
of the frequency bands available in each cell/sector for 
its own cell/sector and its adjacent cell/sector; and a 
mobile station that measures the desired wave reception 
level of one frequency band among the frequency bands 
available in each celi/sector for all the informed 
cells/sectors, and determines its residing cell/sector or 
the transition of the cell/sector from one to another, based 
on the results from said measurements. 

According to the present invention as claimed in 
claim 1, the base station iteratively informs the mobile 
station of the frequency bands available in its own 
cell/sector as well as the adjacent cells/sectors; the 
mobile station measures the desired wave reception level 
of the pilot channel of one frequency band among the 
frequency bands available in each cell/sector for all the 
informed cells/sectors, and determines its residing 
cell/sector or the transition of the cell/sector from one 
to another, based on the results from said measurements. 
Also, the present invention as claimed in claim 2 



provides: a base station that notifies the mobile station 
residing in a cell/sector covered by said base station of 
the frequency bands available in its own cell/sector; and 
a mobile station that receives said notification 
information while still waiting to be connected and 
iteratively measures the total reception electric power of 
each frequency band available in its residing cell/sector; 
wherein the mobile station, upon connection of the call, 
notifies the base station of the latest measurements of the 
total reception electric power of each frequency band 
available in its residing cell/sector; and the base, station 
determines the frequency band of the wireless circuit, 
which is to be established in between said base station and 
the mobile station, using the total reception electric 
power measurements of each of the uplink frequency bands 
measured at its own station and the total-reception electric 
power measurements of each of the downlink frequency bands 
notified by the mobile station. 

According to the present invention as claimed in 
claim 2, the base station notifies the mobile station of 
the frequency bands available in its own cell/sector; the 
mobile station measures the total reception electric power 
of each of the. frequency bands available in its residing 
cell/sector while still waiting for the connection and 
notifies the base station of the latest measurements upon 
connection of the call; and the base station determines the 
frequency band of the wireless circuit, which is to be 
established in between said base station and the mobiles 
station, using the total .reception electric power 
measurements of each of the uplink frequency bands measured 
at its own station and the total reception electric power 
measurements of each of the downlink frequency bands 
notified by the mobile station. 

Further, the present invention as claimed in claim 
3 provides: a mobile station that measures the total 
reception electric power of each of the frequency bands 
available in the handoff cell/sector, upon detection of a 



handoff process , based on the information on the frequency 
bands available in the adjacent cells/sectors .informed by 
the originating base station, and notifies the handoff base 
station- of the results from the above measurements via the 
originating base station; wherein the handoff base station 
determines the frequency band establishing the wireless 
circuit based on the total reception electric power 
measurements of each of the uplink frequency bands measured 
at its own station and the total reception electric power 
measurements of each of the frequency bands notified by the 
mobile station. 

According to the present invention as claimed in 
claim 3, the mobile station, upon determining a handoff 
initiation, measures the total reception electric power of 
each of the frequency bands available in the handoff 
cell/sector based on the information on the frequency bands 
available in the adjacent cells/sectors notified, by the 
originating base station and notifies the handoff base 
station of the results from the above measurements; and the 
handoff base station determines the frequency band 
establishing the wireless circuit based on the total 
reception electric power measurements of each of the uplink 
frequency bands measured at its own station and the total 
reception electric power measurements of each of the 
frequency bands notified by the mobile station. 

The present invention as claimed in claim 4 provides: 
a base station that informs the mobile station 
communicating within a cell/sector covered by said base 
station of the frequency bands available in each 
cell/sector for all the adjacent cells/sectors; a mobile 
station that iteratively measures the total reception 
electric power of each of the frequency bands available in 
each of the above notified adjacent cells/sectors and 
notifies the base station of the results of the measurement; 
wherein the base station, upon the mobile station's 
initiation of the handoff process, notifies the handoff 
base station of the latest measurements of the total 
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reception electric power of all the frequency bands 
available in the handoff base station; and the handoff base 
station determines the frequency band that establishes the 
wireless circuit based on • the total reception electric 
5 . power measurements of each of the uplink frequency bands 
. measured at its own station, and the above notified total 
reception electric power measurements of each of the 
downlink frequency bands. 

According to the present invention as claimed in 

10 claim 4, the base station notifies the mobile station of 
the frequency bands available in the adjacent 
cells/sectors; the mobile station iteratively measures the 
total reception electric power of the above notified 
frequency bands and notifies the base station of the 

15 . resulting measurements; the base station, upon the mobile 
station's initiation of the handoff process, notifies the 
handoff base station of the latest measurements of the total 
reception electric power of all the available frequency 
bands;, the handoff base station determines the frequency 

20 band that establishes .the wireless circuit based on the 
total, reception electric power measurements of each of the 
uplink frequency bands measured at its own station, and the 
above notified total reception measurements of each of the 
frequency bands. 

25 Further, the present invention as claimed in claim 

5 provides a cell/sector determination and frequency 
selection method according to any one of claims 2 through 
4, wherein said determination of the frequency band 
establishing. said wireless circuit involves: selecting the 

30 f requency band that has the lowest total reception electric 
power in both the uplink and the downlink if such frequency 
band exists; and selecting the frequency band that has the 
lowest total reception electric power in the uplink 
frequency band, among the frequency bands that have a total 

35 reception electric power below a predetermined value in 
both the uplink and the downlink, if the frequency band with 
the lowest total reception electric power is different for 



the uplink and the downlink frequency bands. 

According to the present invention as claimed in 
claim 5, the frequency band that has the lowest total 
reception electric power in both the uplink and the downlink 
is selected as the frequency band for establishing the 
wireless circuit, if such frequency band exists; and the. 
frequency band that has the lowest total reception electric 
power in the uplink frequency band, among the frequency 
bands that have a total reception electric power lower than 
a predetermined value in both the uplink and the downlink, 
is selected if the frequency band with the lowest total 
reception electric power is different for the uplink and 
the downlink frequency bands.' 

Further, the present invention as claimed. in claim 
6 provides: a. base station device having storage means for 
storing information on the frequency bands available in 
each cell/sector for its own cell/sector and. the adjacent 
cells/sectors, and informing means for reading the 
information on the frequency bands available in each 
cell/sector for its own cell/sector and the adjacent 
cells/sectors from said storage means and giving 
notification of this information to the mobile station 
residing in a cell/sector covered by said base station; and 
a mobile station device having accumulation means for 
accumulating information on the available frequency bands 
in each cell/sector, notified by said notifying means, 
measuring means for measuring the desired wave reception 
level of one frequency band among the frequency bands 
accumulated in said accumulation means for each of the 
cells/sectors, and determination means for determining its 
residing cell/sector or the transition of the cell/sector, 
based on the results of the measurements. 

According to the present invention as claimed in 
claim 6, the base station notifies the mobile station of 
the available frequency bands in its own cell/sector and 
all the adjacent cells/sectors. The mobile station 
measures the desired wave reception level of one frequency 



band among the available frequency bands for each of the 
cells/sectors and determines the residing cell/sector or 
the transition of the cell/sector, based on said results 
from the measurements. 

The present invention as claimed in claim 7 provides: 
a base station device having storage means for storing the 
available frequency bands in its own cell/sector, and 
informing means for reading the information on- the 
available frequency bands in its own cell/sector and 
informing the mobile station residing in a cell/sector 
covered by said base station of this information; and a 
mobile station having reception means for receiving said 
notification information while s.till waiting to be 
connected, measuring means for iteratively measuring the 
total reception electric power of the available frequency 
bands in its residing cell/sector based on the information 
that has been received at said reception means, and 
notification means for notifying the base station of the 
latest measurements' of the total reception electric power 
of each of the available frequency bands in the residing 
cell/sector, upon connection of the call; wherein the base 
station has measuring means for measuring the total 
reception electric power of each of the uplink frequency 
bands, and frequency band determination means for 
determining the frequency band of the wireless circuit,, 
which is established in between said base station and the 
mobile station, using the total reception electric power 
measurements of each of the uplink frequency bands measured 
by said measuring means and the total reception electric 
power measurements of each of the downlink frequency bands 
notified by said notifying means of the mobile station. 

According to the present invention as claimed in 
claim 7, the base station notifies the mobile station of 
the available frequency bands in its own cell/sector; and 
the mobile station device iteratively measures the total 
reception electric power of the available frequency bands 
in the residing cell/sector while still waiting to be 
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connected and informs the base station of the latest 
measurements upon connection of the call . The base station 
determines the frequency band of the wireless circuit, 
which is established between said base station and the 
5 mobile station, using the measurements of the total 
reception electric power of each of" the uplink frequency 
bands measured at its own station and the measurements of 
the total reception electric power of each of the downlink 
frequency bands notified by the mobile .station. 

10 Also, the present invention as claimed in claim 8 

provides: a mobile station device having measuring means 
for measuring the total reception electric power of each 
and every available frequency band in the handoff 
cell/sector based on the information on the available 

15 frequency bands in the adjacent cells/sectors notified by 
the originating base station upon determination of the 
handoff initiation, and notification means for giving 
. notification of said measurement results to the handoff 
base station via the originating base station ; and a handoff 

20 base station device having measuring means for measuring 
the total reception electric power of each of the uplink 
frequency bands , and frequency band determination means for 
determining the frequency band that establishes the 
wireless circuit based on the total reception electric 

25 power measurements for each of the frequency bands notified 
by said notifying means . 

According to the present invention as . claimed in 
claim 8, the mobile station measures the total reception 
electric power of each of the frequency bands available in 

30 the handoff cell/sector based on the information on the 
available frequency bands in the adjacent cell/sector 
notified by the originating base station upon determination 
of the handoff initiation, and notifies the handoff base 
station of the measured results; and the handoff base 

35 station determines the frequency band establishing the 
wireless circuit based on the total reception electric 
power measurements of each of the uplink frequency bands 
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measured at its own station and said notified total 
reception, electric power measurements of each of the 
downlink frequency bands. 

Further, the present invention as claimed in claim 
9 provides: a base station device having storage means for 
storing information on the available frequency, bands of 
each cell/sector for the adjacent cells/sectors, and 
informing means for . reading the . information on the 
available frequency bands of each cell/sector for all the 
adjacent cells/sectors from said storage means and 
informing the mobile station communicating in a cell/sector 
covered by said base station; and a mobile station device 
having measuring means. for iteratively measuring the total 
reception electric power of the available frequency bands 
of each cell/sector for all the adjacent cells/sectors 
informed by said informing means, and notifying means for 
making notification of said measuring results to the base 
station; wherein the base station device is provided with 
informing means for taking out the latest measurements of 
the total reception electric power of all the available 
frequency bands in the. handof f base station and informing 
the handof f base station of the above information upon the 
mobile station ' s initiation of the handof f process; and the 
handoff base station device is provided with measuring 
means for measuring the total reception electric power of 
each of the uplink frequency bands, and frequency band 
determination means for determining the frequency band that 
establishes the wireless circuit based on the measurements 
from said measuring means . and the total reception 
electricity power measurements of each frequency band 
notified by said notifying means. 

According to the present invention as claimed in 
claim 9, the base station informs the mobile station of the 
frequency bands of the adjacent cells/sectors; the mobile 
station iteratively measures the notified total reception 
electric power of the frequency bands and notifies the base 
station of the measuring results; the base station notifies 



the handoff base station of the latest measurements of the 
total reception el.ectric power, of all the frequency bands 
available at the handoff base station upon the handoff 
initiation of the mobile station; the handoff base station 
determines the frequency band that establishes the wireless 
circuit based on the total reception electric power 
measurements of each of the uplink frequency bands measured 
at its own station and the total reception electric power 
measurements of each of said notified frequency bands. 

The present invention as claimed in claim 10 is the 
invention according to any one of claims 7 through 9 wherein 
said frequency band determination means further comprises 
determining the frequency band that has the lowest total 
reception electric power in both the uplink and the downlink 
if such frequency band exists; and determining the 
frequency-band that has. the lowest total reception electric 
power in the uplink frequency band, among the frequency 
bands that have, a total reception electric power below a 
predetermined value in both the uplink and the downlink 
frequency bands , if the frequency band with the lowest total 
reception electric power is different for the uplink and 
the downlink frequency bands. 

According to the present invention as claimed in 
claim 10, the frequency band that measures the lowest total 
.reception electric power in both the uplink and the downlink 
frequency bands is selected when such frequency band exists , 
and the frequency band that has the lowest total reception 
electric power in the uplink frequency band, among the 
frequency bands that have a total reception electric power 
lower than a predetermined value in both the uplink and the 
downlink frequency bands is selected, if the frequency band 
with the lowest total reception el.ectric power is different 
for the uplink and the downlink frequency bands. 

[Embodiments of the Present Invention] 

In the following, embodiments of the present 
invention is given with reference . to the accompanying 
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drawings . 

FIGS . 1 and 2 are block diagrams showing the structure 
of the base station and the mobile station, each according 
to an embodiment of the present invention, that execute the! 
5 cell/sector determination and frequency selection method 
in the CDMA mobile communication system. 

The base station device shown in FIG.l comprises an 
antenna 21 for receiving wireless signals from the mobile 
station as well as transmitting wireless signals to the 

10 mobile station. Signals from the mobile station received 
at said antenna 21 are supplied to a demodulating circuit 
2? via a transmission /reception distribution circuit 23 and 
a reception circuit 25. Here, a despreading process using 
spreading codes and a normal demodulation process are 

15 performed. The demodulated signals are supplied to a 
decoding circuit 29 wherein . transmission signals and 
control signals are decoded. The above control signals are 
supplied to a control circuit 31 and the transmission 
signals are transmitted to a switching station via a cable 

20 transmission circuit 39. 

Also, transmission signals from the switching 
station to the base station are received via a cable 
reception circuit 41 and are broken up into transmission 
signals and control signals wherein said control signals 

25 are supplied to the control circuit 31 and said transmission 
signals are encoded at an. encoding circuit 33, along with 
the control signals from the control circuit 31. Then, a 
primary modulation process and a spreading process using 
spreading codes are performed after which the signals are 

30 transmitted to the mobile station from the antenna 21 via 
the transmission circuit 37 and the transmission/reception 
distribution circuit 23. 

The control circuit 31 is connected to a storage 
circuit 55 and a measuring circuit 57, wherein the storage 

35 circuit 55 stores the available frequency bands of each 
cell/sector for its own cell/sector as well as all the 
adjacent cells/sectors and the measuring circuit measures 



the total reception electric power of each of the uplink 
frequency bands.. 

The mobile station device shown in FIG. 2 comprises 
an antenna 1 for receiving wireless signals from the base 
station as well as transmitting wireless signals to the base 
station. The signals from the base station received at the-, 
antenna 1 are supplied to a demodulation circuit 7 via a 
transmission/reception distribution circuit 3 and a 
reception circuit 5 after which a despreading process using 
spreading codes and a normal demodulation process are 
performed. The demodulated signals are supplied to the 
decoding circuit 9 where transmission signals and control 
signals are decoded, the control signals being supplied to 
a control circuit 11 and the transmission . signals being 
supplied to a man-machine ' interface . 

Also, transmission signals such as voice signals from 
the man-machine interface are supplied to. an encoding 
circuit 13 along with the control signals from the control 
circuit 11 and encoded therein. Then a primary modulation, 
process and a spreading process using spreading codes are 
performed on the signals at a modulation circuit 15, .after 
which the signals are transmitted to the base station from 
the antenna 1 via the transmission circuit 17 and the 
transmission/reception distribution circuit 3. 

The control circuit 11 is connected to a storage 
circuit 51 and a measuring circuit 53, wherein the storage 
circuit 51 stores the information on the available, 
frequency bands of each cell/sector for its residing 
cell/sector and all. the adjacent cells/sectors informed by 
the base station , and the measuring circuit 53 measures the 
desired wave reception level or the total reception 
electric power of the available frequency bands in its 
residing cell/sector and the adjacent cells/sectors. 

A CDMA mobile communication system comprising a base 
station device and a mobile station device with the 
above-described structure is arranged such that, a 
plurality of frequency bands is used in all the 
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cells/sectors, and a pilot channel for determining the 
cell/sector of the mobile device is assigned to each of the 
frequency bands in all the cells/sectors, wherein the 
mobile station receives a pilot channel of an adjacent 
5 cell/sector with any one of the frequency bands and 
determines its cell/sector. However, in an area where the 
number of subscribers is limited, the frequency bands 
assigned to the cells/sectors are reduced for economization 
of the system. As a result', the available frequency bands 

10 in a cell/sector will vary depending on the cell/sector and 
the mobile station will not be able to recognize the 
differences in the available frequency bands in each of the 
cells/sectors. 

According to the present embodiment, the base station 

15 stores information on the available frequency bands in each 
cell/sector for. its own cell/sector and adjacent 
cells/sectors in the storage circuit 55, reads the stored 
information, and informs the mobile station residing in the 
cell/sector covered by said base station by transmitting 

20 this information from the antenna 21 via the encoding 
circuit 33, the modulation circuit 35, the transmission 
circuit 37 and the transmission/reception distribution 
circuit. 23. In this way, the mobile station can. properly 
detect the transition of the cell/sector. 

25 The mobile station receives said information on the 

available frequency bands of all the cells/sectors at the 
control circuit 11 via ' the antenna 1, the 
transmission/reception distribution circuit 3, the 
reception circuit 5, the demodulation circuit 7, the 

30. decoding circuit 9, and stores this in the storage circuit 
51. Then, from the stored frequency band information, the 
mobile station measures the desired wave reception level 
at the measuring circuit 53 for one frequency band among 
the available frequency bands in each cell/sector for all 

35 the cells/sectors . Based on the above measurement results, 
the mobile station can properly determine its residing 
cell/sector or the transition of the cells/sectors. A 



specif ic determination method would be to determine the 
cell/ sector having the maximum desired wave reception level 
measurement value as its residing cell/sector. 

FIG. 3 is a f low chart illustrating a process 
according to another embodiment of the. present invention. 
The process according to this embodiment is a process of 
selecting a frequency band establishing the . wireless 
circuit between the base station and the mobile station, 
so that the interference electric power can be kept to a 
minimum upon connection of the call of the mobile station. 

In FIG. 3, the base station reads the information oh 
the available frequency bands- in its own cell/sector from 
the storage circuit 55 and informs 'the mobile station 
residing in the cell/sector covered by said base station 
of said information (step Sll) . The mobile station 
receives the information on the available frequency bands 
from the base station while still in waiting and. stores this 
to the storage circuit 51 (step S12) . Then, the mobile 
station reads the available frequency bands in its residing 
cell/sector from said storage circuit 51 and iteratively 
measures the total reception electric power of the 
frequency bands with the measuring circuit 53 (step S13) . 

Upon connection of a call, the mobile station 
notifies the base, station of the latest measurements of the 
total reception electric power of every, frequency band 
available in its residing cell/sector, measured in step S13 
(step S14) . The base station determines the frequency band 
establishing the wireless circuit between said base station 
and the mobile station, so as to keep the interference 
electric power to a minimum, based. on the total reception 
electric power measurements of each of the uplink frequency 
bands measured at its own station and the total reception 
electric power measurements of each of the downlink . 
frequency bands notified by the mobile station in step S14 
(step S15) . 

FIG. 4 is a flow chart illustrating a process 
according to another embodiment of the present invention. 
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The process according to this embodiment is a selection 
process during the handoff of the mobile station wherein 
a frequency band establishing the wireless circuit between 
the handoff base station and- the mobile station is selected/ 
5 so that the interference electric power is kept to a 
minimum. 

In FIG. 4, the mobile station, upon determination of 
a handoff initiation, measures the total reception electric 
power of each available frequency, band in. the handoff 

10 cell/sector based on the information on the available 
frequency bands in the adjacent cells/sectors notified by 
the originating base station (step S21) . Then, the mobile 
station notifies said measurement results to the handoff . 
base station via the originating base station (step S22) . 

15 • The handoff base station determines the frequency 

band of establishing the wireless circuit between said base 
station and the mobile station, based on the information 
on the total reception electric power measurements of each 
of the uplink frequency bands measured at its own station 

20 and the total reception electric power measurements of each 
of the frequency bands notified by the mobile station in 
step S22 so that the interference electric power is kept 
to a minimum (step S23) . 

FIG. 5 is a flow chart illustrating a process 

25 according to another embodiment of the present invention.. 
The process according to this embodiment is also a selection 
process during the handoff of the mobile station like the 
process shown in FIG. 4 wherein a frequency band 
establishing. the wireless circuit between the handof f base 

30 station and the mobile station is selected so that the 
interference electric power is kept to a minimum. However, 
in the present embodiment, the total reception electric 
power measurements of all the available frequency bands for 
each of the adjacent cells/sectors measured at the mobile 

35 station is notified to the base station before the 
initiation of the handoff process, thus enabling a smooth 
handoff process. 
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In FIG. 5, the base station, informs the mobile 
stations communicating within a cell/sector covered by the 
base station of .the available frequency bands in each 
cell/sector for all the adjacent cells/sectors (step S31) . 
5 The mobile station iteratively measures the total reception 
electric power of all the available frequency bands- in each 
adjacent cell/sector for all the informed adjacent 
cells/sectors (step S33) , and makes notification of the 
resulting measurements to the base station (step S33) . 

10 The base station, upon the mobile station's handoff 

initiation, notifies the handoff base station of the latest 
measurements of the total reception electric power of all 
the available frequency bands in said handoff base station 
(step S34) . The handoff base station determines the 

15 frequency band establishing the wireless circuit between 
said handoff base station and the mobile station based on 
the total reception electric power measurements of each of 
the uplink frequency bands measured at its own station and 
the total reception electric power measurements of each of 

20 the frequency bands notified in step S34, so as to keep the 
interference electric power to a minimum (step 35) . 

Next, with reference to FIG. 6, a description of a 
method of determining the frequency band establishing the 
wireless circuit between the base station and the mobile 

25 station based on the total reception electric power 
measurements of each of the uplink frequency bands. and the 
total reception electric power of each of the downlink 
frequency bands, used in each of the above-described 
embodiments, is given. 

30 FIG. 6 shows frequencies Fl, F2, and F3 for each. of 

the uplink and downlink frequency bands on the horizontal 
axis and the measurement values of the total reception 
electric power on the vertical axis. Here it should be 
noted that the frequencies Fl, F2, and F3 for each of the 

35 uplink and downlink frequency bands do not necessarily have 
the same frequency values, but are merely represented in 
pairs. 
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In FIG. 6, three frequencies Fl, F2 , and F3 are shown 
each for the uplink and downlink frequency bands. One 
frequency band among these three is selected as the. 
frequency band establishing the wireless circuit between 
5 the base station and the mobile ' station so that the 
interference electric power is kept to a minimum. . As shown 
in the drawing, a predetermined value is set for the total 
reception electric power, and a frequency band with a total 
reception electric power above said predetermined value is 

10 excluded and will not be selected. Thus, in the drawing, 
frequency F2 will not be selected since its total reception 
electric power exceeds said predetermined value in the 
downlink frequency band. 

Also, if there is " a frequency band whose total 

15 reception electric power value is lowest for both the uplink 
and downlink frequency bands, this will be the ideal 
frequency band for the above selection. In FIG. 6, there 
is no such frequency band; therefore, when the frequency 
band with the lowest total reception electric power value 

20 is different for each of the uplink and downlink frequency 
bands., the frequency band having the lowest total reception 
electric power value in the uplink frequency band is 
selected among the frequency bands whose total reception 
electric power values do not exceed a predetermined value 

25 for each of the uplink and downlink frequency bands. 

The reason why the frequency band having the lowest 
total reception electric power in the uplink, frequency band 
is selected is because the larger the interference electric 
power capacity , namely, the. total reception electric power , 

30 the larger the transmission electric. power is needed in 
order to obtain the required reception" quality. 
Particularly, the increase in the uplink transmission 
electric power causes the fast consumption of the battery 
in the mobile station. Thus, to save the battery of the 
,35 mobile station, the frequency band with the lowest total 
reception electric power for the uplink rather than the 
downlink frequency band should be selected. 
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In the example of FIG. 6, the frequency F2 exceeds the 
predetermined value and is thus excluded from the options. 
Among the remaining frequencies Fl and F3 , the frequency 
with the lower total reception electric power for the uplink 
5 frequency band is F3 and thus F3 is selected. 

[Advantages of the Present Invention] 

As described above, according to the present 
invention, the base station informs the mobile station. of 

10 the available frequency bands in' its own cell/sector and 
in all the adjacent cells/sectors, and the mobile station 
measures the desired wave reception level of the pilot 
channel for one frequency band among the available 
frequency bands for each and every cell/sector informed by 

15 the base station and appropriately determines its residing 
cell/sector or the. transition of the cell/sector based on 
the above measurement results. 

Also, according to the present invention, the base 
station informs the mobile station of the frequency bands. 

20 available in its own cell/sector, and the mobile station' 
iteratively measures the.total reception electric power of 
said frequency bands available in the above cell/sector 
while still in waiting and notifies the base station of the 
latest measurements upon connection of the call, wherein 

25 the base station determines the frequency band establishing 
the wireless circuit between the mobile station. using the 
total reception electric power measurements of each of the 
uplink frequency bands measured at its own station and the 
total reception electric power measurements of each of the 

30 downlink frequency bands notified by the mobile station. 
Thus, the total reception electric power for each and every 
frequency band can be measured and a frequency band with 
the minimum interference electric power can be selected 
without increasing the load of the mobile station. 

35 Further, according to the present invention, the 

mobile station, upon determining the handoff initiation, 
measures the total reception electric power of each of the 
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available frequency bands in the handof f cell/sector based 
on the information on the available frequency bands in the 
adjacent cells/sectors notified by the originating base 
station and notifies the handoff base station of the above 
5 measurement results, and the handoff base station 
determines the frequency band of the wireless circuit based 
on the total reception electric power measurements of each 
of the uplink frequency bands measured at its own station 
and said notified total reception electric power 
10 measurements of each of the frequency bands so that the 
total reception electric power for every frequency band can 
be measured and a . frequency band with the minimum 
interference electric power can be selected without 
increasing the load of the mobile station. 

15 According to the present invention, the base station 

informs the mobile station of the available frequency bands 
of the adjacent cells/sectors, and the mobile station 
iteratively measures the total reception electric power of 
the informed frequency bands and gives notification of the 

20 resulting measurements to the base station, wherein the 
mobile station notifies the handoff base station of the 
latest total reception electric power measurements- of all 
the available frequency bands in the handoff base station 
upon the initiation of the handoff process of the mobile 

25 station, and the handoff base station determines the 
frequency band of the wireless circuit based on the total 
reception electric power measurements of each of the uplink 
frequency bands measured at its own station and said 
notified total reception electric power measurements of 

30 each of the frequency bands so that the total reception 
electric power for every frequency band can be measured and 
a frequency band with the minimum interference electric 
power can be selected without increasing the load of the 
mobile station. 

35 Also, according to the present invention, a frequency 

band having the lowest total reception electric power in 
both the uplink and downlink frequency bands is selected 
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as the frequency band establishing the wireless circuit if 
such frequency band exists, or otherwise, a frequency band 
having the lowest total reception electric power for the 
uplink frequency band' among the frequency bands whose total 
5 reception electric power measurement values are within a 
predetermined value for both the uplink and downlink 
frequency bands is selected so that the frequency band with 
the minimum interference electric power is selected, thus 
saving the battery of the mobile station. 

10 

[Brief Description of the Drawings] 

FIG.l is a block diagram showing the structure of the 
base station that performs the cell/sector determination 
and frequency selection method in a CDMA mobile 
15 communication system in accordance with an embodiment of 
the present invention; 

. FIG. 2 is a block diagram showing the structure of the 
mobile station that performs the cell/sector determination 
and frequency selection method along with the base station 
20 in FIG . 1 in a CDMA mobile communication system in accordance 
with an embodiment of the present invention; 

FIG. 3 is a flow chart showing a process of the present 
invention according to another embodiment; 

FIG. 4 is a flow chart showing a process of the present 
25 invention according to an alternative embodiment; 

FIG . 5 is a flow chart showing a process of the present 
invention according to a further alternative embodiment; 
and, • 

FIG. 6 is a graph diagram showing the uplink and 
30 downlink frequency bands on the horizontal axis and the 
total reception electric power measurement values on the 
vertical axis for illustrating the method of determining 
the frequency band that establishes the wireless circuit 
between the base station and the mobile station based on. 
35 the total reception electric power measurements of each of 
the uplink frequency bands and the total reception electric 
power measurements of each of the downlink frequency bands, 
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said method being used in each of the above embodiments 
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FIG. 3 

Start 

511 The base station informs the mobile station of the 
available frequency bands in its own cell/sectors 

512 The mobile station receives the information while 
waiting to be connected 

513 The mobile station measures the total reception 
electric power of the available frequency bands within its 
residing cell/sector 

£514 The mobile station notifies the base station of the 
latest total reception electric power measurements of the 
available frequency bands within its residing cell/sector 
upon the connection of the call 

S15 The base station determines the frequency, band of the 
wireless circuit which is established between the mobile 
station based on the total reception electric power 
measurements of each of the uplink frequency bands measured 
at its own station and the total reception electric power 
measurements of each of the downlink frequency bands 
notified by the mobile station 
End • 

FIG. 4 
Start 

521 The mobile station measures the total reception 
electric power of each of the available frequency bands in 
the handoff cell/sector based on the information on the 
available frequency bands in the. adjacent cells/sectors 
informed by the originating base station upon determination 
of the handoff initiation 

522 The mobile station notifies the handoff base station 
of said measurement results via the originating base 
station 

523 The handoff base station determines the frequency 
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band that establishes the wireless circuit based on the 
total reception electric power measurements .of each of the 
uplink frequency bands measured at its own station and the 
total reception electric power measurements of each of the 
frequency bands notified by the mobile station 
End 

FIG. 5 
Start 

531 The base station informs the mobile station of the 
available frequency bands in each cell/sector for all the 
adjacent cells/sectors 

532 The mobile station iteratively measures the total 
reception electric power of all the available frequency 
bands in each adjacent cell/sector for all the informed 
adjacent cells/sectors 

533 The mobile station notifies the base station of said 
measurement results 

534 The base station notifies the handoff base station 
of the latest total reception electric measurements of all 
the available frequency bands in the handoff base station 
upon the initiation of the handoff of the mobile station 

535 The handoff base station determines the frequency 
band that establishes the wireless circuit based on the 
total reception electric power measurements of each of the 
uplink frequency bands measured at its own station and the 
notified total reception electric power measurements of 
each of the frequency bands 

End 
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